G
RADUATE MEDICAL EDUCAtion (GME) is the only portal for practicing medicine in the United States; to become licensed, a physician must complete some graduate training in an accredited US GME program. In academic year (AY) 2007, there were 106 012 residents and fellows training in programs accredited by the Accreditation Council for Graduate Medical Education (ACGME). 1 In addition, there were approximately 4500 graduates of osteopathic schools (DOs) training in osteopathic graduate programs accredited by the American Osteopathic Association (AOA) in AY 2006 2 and a small number of physicians training in programs accredited by other organizations. Hence, physicians in ACGME-accredited programs represent the vast majority of physicians in training in the United States. Thus, an examination of changes in residents and fellows in ACGME-accredited programs can provide a picture of the future physician workforce.
In 1997, the Balanced Budget Act (BBA) capped the number of residents and fellows that the federal Medicare program-the single largest source of funding for GME-would support. Prior to the BBA, the number of physicians training in residency programs had been increasing for many years. 3 Given the central role of Medicare funding in supporting GME, many observers presumed that the Medicare freeze in funded positions would limit growth in the number of residents and fellows. [4] [5] [6] We examined the number of residents in training before and after the BBA, as well as more recent changes in GME by specialty, sex, and type and location of education.
as medical school and sex. This database is updated annually by adding new residents who match into programs through the National Resident Matching Program and information collected through an AAMC follow-up report from medical schools. Starting in July of each year, the National GME Census provides program directors with lists of residents and fellows from the database, and program directors are asked to confirm or modify the training status of trainees who were present in their programs the prior year; add new physicians to their program not already in the AMA/AAMC database; and confirm, edit, or add educational and demographic information.
Approximately 90% of the ACGME programs, with 94% to 98% of all residents and fellows, complete the annual AMA/AAMC National GME Census. Gaps in reporting are filled based on prior-year reporting, results of the National Resident Matching Program, and the AAMC follow-up report from medical schools.
The GME database is generally considered an administrative database. The AAMC Human Subjects Research Protection Program determined that the project did not require institutional review board review.
To address the question of an effect of the 1997 BBA on the total number of residents, we examined change over 5-year periods in the total number of residents and fellows in ACGME-accredited programs and combined specialty programs (for example, internal medicine/ pediatrics) from AY 1987 to AY 2007. We also examined more recent changes in GME, including resident specialty, type and location of education, and sex. To assess how much of the growth in resident physicians came from an increase in new entrants, which increases the total physician supply, we determined the numerical and percentage change in the number of new entrants. New entrants were defined as residents in first-year positions in specialties that can be entered directly from medical school (GY1s) who were reported by program directors as having no prior GME experience or who graduated from medical school the same year as beginning GME. We examined those changes by education type and sex. The term residents includes both residents and fellows in ACGME-accredited programs.
To assess changes in subspecialization rates, we examined changes in the number and percentage of residents who were entering subspecialty training programs. For example, to determine the percentage of internal medicine residents who were subspecializing, we divided the number of firstyear trainees in an internal medicine subspecialty in AY 2002 (ie, they began their subspecialty training between July 1, 2002, and August 1, 2002) by the number of residents who completed an internal medicine residency in AY 2001 (ie, they completed the internal medicine residency by June 30, 2002). We used the same method for family medicine, pediatrics, and several other specialties. For the primary care specialties (family medicine, internal medicine, and pediatrics), we used the residual of the specialtyspecific subspecialization rates (ie, the percentage who were not subspecializing) to estimate the percentage of all residents who might become generalists.
Because this is a descriptive study with data on almost all trainees, we did not conduct tests of inferential statistics or estimate confidence intervals. 7 
RESULTS

Changes in New Entrants
There was a net increase of 1672 new entrants (7 20 .7% while the increase in US MD entrants was only 1.8% over the 5 years.
Changes in Total Residents
During the two 5-year periods prior to the BBA (AY 1987 to AY 1997), the number of residents in training grew by 9.8% in each 5-year period. The combined 10-year growth was 20.6%. After the BBA, the growth was 0. (TABLE 1) . Of the growth in the total number of residents, 171 were in subspecialties first accredited or recognized by the ACGME between AY 2002 and AY 2007 and 13 were in newly accredited or recognized combined specialty programs.
US RESIDENCY TRAINING BEFORE AND AFTER THE 1997 BALANCED BUDGET ACT
From AY 2002 to AY 2007, specialties that cannot be entered directly from medical school, including subspecialties and those requiring a preliminary year, grew rapidly. The number of residents training in these specialties and subspecialties (across all training years) grew by 21.4% (n = 3682). Of the 39 specialties that can be entered directly from medical school, the growth (across all training years) was far slower, with an overall increase of 5.0% (n=4072 residents) from AY 2002 to AY 2007.
Changes by Specialty
From AY 2002 to AY 2007, the specialties with the largest absolute growth, excluding combined specialty programs, were internal medicine, emergency medicine,diagnosticradiology,anesthesiology, and pediatrics (TABLE 2) . There was also growth in the internal medicine and pediatric subspecialties. In terms of relative growthwithinspecialties,excludingcombined specialty programs, the most rapid rate of growth was in nuclear medicine (32.2%), neurology (23.2%), plastic surgery (22.0%), otolaryngology (21.6%), and neurological surgery (17.6%).
Althoughthemajorityofspecialtiesexperienced an increase in total residents, several experienced modest decreases, in 
Changes by Education Location and Type
The changes for US MDs included major increases in anesthesiology, diagnostic radiology, emergency medicine, pathology, and psychiatry, as well as decreases in primary care specialties (n=−2641 in family medicine, internal medicine, pediatrics, and internal medicine/pediatrics)andobstetrics/gynecology ( Table 2 ). The pattern of growth or decline of IMGs by specialty is almost the inverse of US MDs. There were major increases of IMGs in primary care specialties (n=3286) and obstetrics/gynecology and major decreases in anesthesiology, pathology,andpsychiatry.However,there were some specialties and subspecialties in which IMGs increased along with US MDs, including the subspecialties of internalmedicineandpediatrics,emergency medicine, and general surgery ( Table 2) .
The increase in the number of DOs (n = 1457) in ACGME training programs was widely distributed among many specialties. The number of DOs increased in primary care specialties and obstetrics/gynecology, but at a slower rate than their increase in many other specialties (Table 2 ). There was an increase of 202 (76.5%) in internal medicine subspecialties, 134 (76.1%) in physical medicine and rehabilitation, 126 (56.5%) in psychiatry, 110 (37.5%) in emergency medicine, and 48 (63.2%) in pathology. Abbreviations: AY, academic year; DO, osteopathic school graduate; GME, graduate medical education; IMG, international medical graduate; US MD, US medical school graduate. a New entrants were defined as graduate year 1 without prior training; "graduate year 1" reflects residents in positions that can be entered directly from medical school; "without prior training" is reported by program directors for the individual resident in a graduate year 1 position without prior accredited US training. This is assumed to be equal to new entrants to GME. b Includes graduates of Canadian medical schools and unknown medical schools. 
Changes in Subspecialization
The percentage of physicians completing training in a range of specialties in addition to primary care who then subspecialized increased ( 
COMMENT
Based on the change in the number of residents and fellows in ACGMEaccredited programs over 5-year intervals before and after the BBA, it appears that the cap on Medicaresupported GME positions was associated with at least a temporary decrease in the growth in GME positions. The examination of the available data helps to explain where the growth after 2002 has occurred: (1) an increase in entrants into GME; (2) increasing rates of subspecialization, leading to residents remaining in training longer; and (3) new ACGME-accredited subspecialties and combined programs. While graduates of US allopathic medical schools represented the largest component of growth overall, IMGs comprised most of the growth in entry-level GME. Several explanations for the recent growth despite the continued cap on Medicare GME, the largest source of funding for GME, should be considered. The first issue is whether the apparent growth is real or merely reflects limitations of the data and methods. Approximately 10% of programs with an estimated 2% to 6% of all residents do not complete the National GME Census on an annual basis. For any resident whose status was not updated, the status was imputed based on National Resident Matching Program data and information reported in prior year(s). While there were no substantial changes in data collection and analysis methods, the AAMC and AMA strive to improve data reporting by program directors, and it may be that a small amount of the apparent growth in GME reflects these improvements. However, the ACGME also collects data on the number of residents-independent of the AMA/AAMC National GME Census-and their data show a comparable increase (9.0%) in the number of residents between AY 2002 and AY 2007. 11 The consistency of the results supports the accuracy of our finding of growth in GME.
Another possible methodological limitation is that our data do not include residents in AOA-accredited programs and fellows in non-ACGMEaccredited programs. It is possible that these programs may have experienced declines that would offset some or all of the apparent increases in residents in ACGME programs. However, the number of interns and residents in AOA-accredited programs has also been increasing. 2 We also examined new ACGME-accredited programs to determine if some were existing DO programs becoming dually accredited. Between AY 2002 and AY 2007, there were 3 DOs training in newly accredited ACGME programs that had been AOAaccredited programs. Therefore, the growth in the number of residents does not appear to be the result of counting trainees in existing AOA-accredited programs that received ACGME accreditation during the study period.
Currently, Medicare funding covers some of the costs of approximately 93 400 residents in training. 12 The 2003 Medicare Modernization Act authorized the redistribution of Medicare GME funding for residency positions that were not being used by teaching hospitals to other hospitals, with pri- ority given to rural hospitals. In 2005, funding for approximately 3000 GME positions was redistributed, 13 and it is possible that this helped stimulate some of the growth between AY 2002 and AY 2007. However, residency programs generally had to be in place to receive the redistribution of Medicare funding for GME, and many of the programs that benefited from the redistribution were already above their cap.
Other possible explanations of the growth have to do with the potential effects of other funding sources. There are 3 other notable sources of funding that are far smaller than Medicare but may have had an effect: the Office of Veteran's Affairs, state GME funding, and federal funding for children's hospitals. Although there has been a recent limited increase in GME Veteran's Affairsfunded positions, few if any of these new positions were in place by AY 2007.
14 While states do provide funding for GME in several ways, including through Medicaid reimbursement of teaching hospitals and, in some states, direct grants, funding during the past several years appears to have been relatively stable or declining. 15 Federal Children's Hospital GME, which goes to children's hospitals to support training of physicians in pediatric specialties, was first authorized in 1999 and increased from $40 million in federal fiscal year 2000 to $305 million in fiscal year 2004 . 16 This may have contributed to the increase of 811 physicians (40.5%) training in pediatric subspecialties.
The recent growth in GME could also be related to the implementation of ACGME duty-hour rules that took effect nationally on July 1, 2003. It is possible that some hospitals concluded that adding residents was the most cost-effective way of covering services that might not otherwise be covered because of the limit on the number of hours a resident could work under the new work rules. However, some of the specialties most affected by duty-hour rule changes (eg, surgical specialties, including general surgery) increased less rapidly over the last 5 years than the overall growth in residents (5.5% for surgical specialties, including general surgery, compared with 7.9% overall).
Recent reports by the federal government and others have forecast physician shortages. 17, 18 There have been calls to increase medical school enrollment and calls for an increase in GME positions to help meet future needs.
19-21
Recent surveys of enrollment plans of MD and DO programs indicate that existing and planned schools are likely to generate an increase of more than 5300 US MD and DO graduates per year by AY 2016 compared with AY 2006. 22, 23 Assuming an average of 4 years of GME training per resident, this growth in annual graduates would require more than 21 000 additional GME positions during the next decade. A further expansion in training positions, particularly entry positions to accommodate the increase in US MD and DO graduates, is uncertain. If GME positions do not continue to expand, then new MD and DO graduates are likely to reduce the inflow of IMGs and result in little net growth in practicing physicians.
These data also confirmed a continuation in a number of patterns that have been previously described in the literature. Major shifts in the specialty distribution of US medical school graduates in training occurred during AY 2002-2007, including the sustained shift away from primary care specialties. [24] [25] [26] The specialties with the greatest increase in US MD graduates between AY 2002 and AY 2007 (anesthesiology, diagnostic radiology, emergency medicine, pathology, and psychiatry) allow for more control over hours worked than most specialties, which appears to be important for younger physicians. 27 With the exception of psychiatry, these specialties are also generally well compensated.
28
There have been concerns about potential or real shortages in anesthesiology, emergency medicine, and psychiatry, [29] [30] [31] as well as in subspecialties of internal medicine 32, 33 and pediatrics 34 ; US MDs increased in all of these specialty areas. However, despite reports of shortages in adult primary care, 35 the number of US MDs training in internal medicine and family medicine has declined over the past 5 years. While the overall numbers of physicians training in primary care specialties was steady, the increasing rate of subspecialty training, especially in internal medicine and pediatrics, is leading to a net decrease in the number of new physicians available to enter generalist practice. The actual decrease in new generalists may be even greater than it appears because of an increase in internists becoming hospitalists who are not available to provide primary care in the community.
36
Although women continue to be more likely to enter primary care than men, the percentage of women pursuing subspecialty training and entering specialties historically dominated by men continues to increase. Since female physicians tend to work fewer hours than male physicians, 37,38 the changing gender mix may also lead to a future decrease in the full-time equivalent supply of physicians in practice.
In conclusion, although there appears to have been a temporary halt in the growth of physicians training in ACGME programs shortly after the 1997 BBA, the number has been increasing from 2002 to 2007.
